Towards an US RD
program

Or how to establish communities connected by common R&D goals

Discussion facilitated by Marina Artuso, Syracuse University
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Relevant IF recommendation

Petra Merkel's contribution

IF-3 Double the US Detector R&D budget over the next five years, and modify existing funding models
to enable R&D consortia along critical key technologies for the planned long term science projects,
sustaining the support for such collaborations for the needed duration and scale.
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https://indico.bnl.gov/event/17072/contributions/68823/

More material for reflection from our
European colleagues

Silvia Dalla Torrre' ation

c) Fhe success of particle physics experiments relies on innovative instrumentation and state-of-the-art
infrastructures. To prepare and realise future experimental research programmes, the community must
trtain a strong focus on lnstrumentatlon Detector R&D programmes and associated infrastructure
hould be supporte a RN, nationat-institutes,taboratoriesand universities. Synergies betweenathe
needs of-different scientific fields and mdustry should be identified and exploited to boost effiefericy in the
development process and increase-oppertunitiesfor more-techretogytramsfer benefiting society at large.

Collaborative platforms and consortia must be adequately supported to provide coherence in these R&D activities.

The community should define a global detector R&D roadmap that should be used to support proposals at
the European and national levels.
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https://indico.bnl.gov/event/17072/contributions/68824/attachments/44645/75334/DallaTorre_CPAD2022_Nov2022.pdf

More inspiration

JPaolo Giacomelli's contribution

AIDAinnova focuses on Strategic R&D
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https://indico.bnl.gov/event/17072/contributions/69034/

Case study — RD50

D50

O Remarks: broad
@ group

A encompassing 65
member
institutions and
about 20

RD50 Organizational Structure

Co-Spokespersons
Gianluigi Casse and  Michael Moll

(Liverpool University) (CERN PH-DT)

Defect / Material

Characterization

loana Pintilie
(NIMP Bucharest)

Detector

Characterization

Eckhart Fretwurst
(Hamburg University)

New Structures

Giulio Pellegrini
(CNM Barcelona)

Full Detector

Systems
Gregor Kramberger
(LjubljanaUniversity)

Characterization of

microscopic properties

of standard-, defect

engineered and new

materials pre-and post-

irradiation

DLTS, TSC, ...

SIMS, SR, ...

NIEL (calculations)

WODEAN: Workshop

on Defect Analysisin
Silicon Detectors

(G.Lindstroem & M.Bruzzi)

«Characterization of test
structures (IV, CV, CCE, TCT,.)

«Development and testing of
defect engineered silicon
devices

*EPI, MCZ and other materials

*NIEL (experimental)

sDevice modeling

«Operational conditions

«Common irradiations

= Wafer procurement (M.Moll)

« Device Simulations (V.Eremin)

« 3D detectors

« Thin detectors

«» Cost effective solutions

« Other new structures

« Detectors with internal gain
(avalanche detectors)

« Slim Edges

«3D (R.Bates)
«LGAD (V.Greco)
«Slim Edges (Vitaliy Fadeyev)

 LHCHike tests

« Links to HEP

« Links electronics R&D

» Low rho strips

« Sensor readout (Alibava)

« Comparison:
- pad-mini-full detectors
- different producers

*Radiation Damage in
HEP detectors

*Test beams
(M.Bomen & G.Casse)

Collaboration Board Chair & Deputy: G.Kramberger (Ljubljana) & J.Vaitkus (Vilnius), Conference committee: U.Parzefall (Freiburg)
CERN contact: M.Moll (PH-DT), Secretary: V.Wedlake (PH-DT), Budget holder & GLIMOS: M.Glaser (PH-DT)
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observer
institutions
Governance
shared between
hosting lab and
universities
Evolving focus
with attention to
emerging
technologies



A blueprint for action

The Basic Research Need study for High Energy Physics has established
some key research areas critical to the future of our field

(UNoble elements
(JPhotodetectors

dQuantum sensors
JReadout and ASICs
ATrigger and DAQ

Cross-cutting priority research directions
Facilities in support of HEP are key to this program

Nurturing new talents and supporting a workforce diverse in approach,
background, and (race, gender..) 1dentity 1s key to success

Strengthening connections with industry to implement our concepts is key
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https://www.osti.gov/servlets/purl/1659761

Our key principles and action items

dThe US Instrumentation community is poised to develop collaborative
platforms that make these synergistic efforts flourish

A creative partnership between labs and universities is key to success

JA possible model for cooperation is an “experiment status” a la CERN RDs
that can promote easier flow of communication between labs and
universities

U CPAD is excited to get this vibrant program to a good start

JAction items:

dYou can contribute to this cqmmuniIt;/ conversation by sharing your ideas at blueprint
for reinventing instrumentation R&

Stay tuned for opportunities to shape up the future of R&D on major initiatives to
shape the future of detection techniques in experimental particle physics

Participate in the workshops that will be organized to launch many new initiatives
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https://cpad-dpf.org/
https://docs.google.com/document/d/1wjC6RSJ2nWVdfESvOVzZBZo4Be4ULDo7L_Hl1RDYBg8/edit

We are not throwing

away our shot!

1 The hard work in the BRN
study and Snowmass IF has
focused our community on
exciting lines of investigation
with the transformative power HAMILTON
of our collective imagination.

(1 The moment 1s ripe to get
together to develop the tools
for a new era of discovery. Let
us do 1t!
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